Free radical mediation of the effects of acidosis on calcium transport by cardiac sarcoplasmic reticulum in whole heart homogenates.
Generation of oxygen free radicals by xanthine acting on xanthine oxidase as a substrate significantly depressed calcium transport by sarcoplasmic reticulum in canine whole heart homogenates at 37 degrees C. At pH 7.0, this effect was completely inhibited by the addition of superoxide dismutase (SOD), a scavenger of the superoxide anion radical. At pH 6.4, SOD (5 to 20 micrograms X ml-1) was ineffective but catalase (20 micrograms X ml-1) was able to inhibit the effects of the xanthine-xanthine oxidase system. SOD + catalase (20 micrograms X ml-1) and SOD + mannitol, a scavenger of the hydroxyl free radical, inhibited the effects of the xanthine-xanthine oxidase system at pH 6.4. Preincubation at pH 6.4, in the absence of an exogenous free radical generating system, depressed calcium transport. This depression was more severe the longer the duration of incubation. However, return of the pH to 7.0 after preincubation at pH 6.4 partially restored calcium uptake velocity. The degree of reversibility was decreased the longer the period of incubation at pH 6.4. SOD reversed the effects of incubation at pH 6.4 for 5 min, but not those for incubations of 10 and 15 min. Mannitol alone was ineffective. The combinations of SOD and mannitol significantly reversed the effects of pH 6.4 up to 15 min. These results demonstrate that both exogenously generated and endogenously generated free oxygen radicals are capable of depressing calcium transport by cardiac sarcoplasmic reticulum in the whole heart homogenate in the presence of endogenous scavenging systems.(ABSTRACT TRUNCATED AT 250 WORDS)